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This contract det out bapi-cally to, jaw the costs of'

(a-)- 2 C coea~.*:ch stadents

(b) I s'raduate ýaflostant

(a) . 'tdnTeleb:.- *n.-o and 'tapcO- J editi set.

The contract suppo%-Utod t~hp 2 rato~rch istudenuts oair a
neriod of - wo a caleia- years. Supr hefn. ye'ar
of~ their PhI.D. Studleo casae ?rorn Perreca Vuruds, 0,R ti."b Mani ve rS t Y
of London. --ihe graduate assipta-nt 'we sr-p-orted :?op? one year
on the fundv, of the contract but ivqau bbquentl svmpoxted by
Uni-Vority 01le Lqn~ddo ,-,s a dep iaonta Unt

The.or 1ine as usod to prepare papor tabe 4nui ftor

the 'Univer ity ':?Loneo Atlas Computor.. SiM0 'the MCCesslu13'l
outcome og this vworJk ce- tereG on ready -aace~ss to , ure
cozput.*er_- the tbelc2Drinter vra itai -to thisO proj2ect, zand the

ocosts of rental o: the t el e p2?i nt e veii -bo e n beoyvby Vhe
contract. The wenatp, 0~te~erne yl.b tak~en ov er
by the department ~ttho term ntion- o:T the contract.

Other Runds int the con-bract provided focr, tiravellina.
expenises -to conferences "wilthin the range o? iaterest covored'
by contract.

The p~ersonnel associated Nrith the --roblem, covered. by the
contra'ct 17vero: - I

(i)Y Dr,. 3. Mc~rally .- Principal Investigator 1964~-68

(ii) Mfr. M4.J D3isney R~1esccach Student 1965-4968,
(;warded. Ph.-D. degree !968)

(,Ili) M~r. R.C. Gamble Research Assistant 1965-1968
Iregist ered for flPhil.. degree)

i v) M4r.. A.Ej. Wright *- eo'arch Student 1965-1968
(alrarded Ph.D. degree 1968)

Dr. U.J. Disney is no-v at the Stayrard Observatory o? the
universi'*ty o±9 Ariz~ona, Dr. A.fl. ffright :ta :i'th the Hat~ieO
Polytechnic (formarly the Utfield Collece of~ Tachnologv)
devel~oping nzF atoaomit.al ztuvdies:, vh:la 1.1r. R. C. GckAbJle
reaino .at the Uni.versity of Londoa Obsevvatory.



thei.-z. 01a Bes c hio Iso not, -, c).i

;n thaa field wf stc-e., as ~.41te Caa be ti

o:L, -!ea conzsideved fo:a 1 Cd oaditio-as w~hich vev
al .t;.c -0a zT2ih-,6~bly i-2ac- r3wimz1l moesti-re ccairib-

J.S ~ ~io. sa. uhec :j,'? iu.ter ( nttin n

Sh6 ±iuaii om~neatusi) eaaoiite.-ed by -Vae. theory. Thle aim of?
Vtha D*4sant was~ -, to ap ly nuxwelicai moth-ods Lto the

Poble'ii to oine.~u if -the aVb4,11t t -o tk account ot'u c:
comnplex si.tu&44ons conld ~W~~the situat'ong

2.1. Jeans~ bzit~r.on, toP.>

connected lrit4 th~e disovl:r by be~no (in 1905) w? the21nJ.tia
s3a s -.ley to cp-llappe uadez- itz orn. r~af go1 eH iaion. Thit

ei-eterion,a :Uor thbe- Orem hicir 1e~t u~uedii
a an bco e~teraded to ta1ie into acecounit e~gacto o--. cloud r o t a~t i
a~nd zaapetism Pa13 ucil uds m~as mxot~ion, p:rosrsue eand grvitat:,Iwa
Howererl 'Lfo~st 02 the vo' basied on tha deasia' driteýioJa;
tancer:ned wi~th gas clotida of~ almost uni*.o?,IM f'earsitr.

The Joanol CU'ie-vion .imply stte that a Se cloud of
-Po mgean *denws~ty o.ad meil~ iriSnetic t~n) "ca~ianot aollap:-,
unde~r #s 0u17 Salf grvtation Unleos its ,..CiUG ;is lar~c% ;

. o:'t~x. 07..-an ical. val-ue. A:L.1tion of~ rangnu. momenGZGtut vad_
ma3ct.As ýL-creaz3*s o aes cr:,ticaýi 2u TI~i

nanti 0. ollapso Once Snatier,. no ~ t i3u~c:-
2 oe~~~Iazortunate coi.Uit~eneo ~~Ilaco j c&ie r~~.

V .. ec ,,I a 7 -V' 4. Pt4. 0 ;- t

order to, obta-1A oollapse wi~it *ohat 'vor t~ioight. to bca

very maavoa clotd. VJO~4 10 0 ,oarx ,* ,)v S
Tho o i:.u o obl -nitn4 eu objeciv o%' one voa rnzj :o~'o5.
diM.C~.'JUt to Co1*Ve. Clearl2y as tho s ~aloz *,n:eased i4

4densi.ty and cooled_ tho jeenG' aO~stejioa v~uld apply to sub-
re~ions of the aa cloud. Iloovevew 3us. abregtiOon cu
not collaD~a sbs'tania~lly geatoa than t1ie pareiat gau alud
unlaos' th-oy 'w1Oe ~.± yCubstan-ially densoe:v. This~ loE
to e oirelit-ous G:y--on~t tha~t itn Order to '1ar framletrtio~

th ss cloud had to be _~o

Thoo-:ios basoa oi thez 0Q:; if nal 90r. '

havoi bem nwooýa flYovovaý:, tkkt tAC."OvV Q:ý tio Zowlth oi

It is p,,t jq~ -V*-h- W2i .? portnb~ati,12A3 Wouldc bO

orw



S. -The _natvýe og the intrsteliar g objii5,

A sedond prob2.ea invetigatod fturing the topniurq, qf
-iscontratit -vas the peiaration 6.0 a detailed catalg4e,

bfinert& kav lino 'int~ensities both for the ldentif-i6O.
W dgihi and'luoleculaky secies and for the unidi~ntif~iod
difTfuse foa~tures-. The bulr of teior aio on-

inrtela luej coinei as a by-product, cf 'trorkI 'done for
nurb$oses- Other tha-, inte.rstal.ar and consequently the
iho'maG'on cokad pwesented in sma!,r diff'erent -forrats*
Fo't unatbly thereo ar o 3-eys- of interstella~r line

itnsi.1Ies vhich pr'Mthe aeiting up of a standard system.

It bcam apare"early in the iuc:rI, that thea ýiivdl-able
infrmp'.tion xnas, ill distZ"ribixted in the sense that some, lines

U ~~(e.e*.. ,the dillfusae feature at A443O AO: the, H- and: K lines
OT' Cd") -ler-e usrli observed while the Sr~r, plajo.rity, wez'e
-obs-a.-rved: -iii ,ery- TfT hhas d in sone cases had been-

al'sd becaame -anarentý during the suevey that much more infor"
m~tion on ihte~rstailarlie a'neud'ahitpbse6

Teaim of p~roducing a 6atalogue of this type is to
aosenible a large-'amount of fairl.y ýconsistont dlata whichma
later by anaiys~d to Giv6 utew information about the inter-
ztellar F~kq, -,UnfQrtunbt~ly In View of the sporadic natuiro

of itr~ellx' wrk a~ye&~ple's -twill not be' btati~st ically
~n~oan. ~oweer~the catalogue shouild, go, some way to

inini~iise this situation.

A .t hebry-ot Ste.,~ fomx_* -

In orde:r to develop a theory of ~stae formation based on
collapse -under gdratity vhi~h differed appreciably from ito
D:iedeaessorsý, A. 1as necessary to investigate thd collaose
Problem- in consi-Cerable detail. It vas ziot possible t-o
appro~ach thve Dproblem analytically iexcept under specialised
aircum3taa1ees. It vas thereforea decided that only a nume~r-'

* icail ap~proacla uouid give resul.ts of any value*

4.1. Nurarical kethodne-

ýit the time that tbis vork vws started (1062) thesre vere
nc, stin fact-ory metbo~s I'or dealing V-^ th the numexical
intbegraiioa of the eouýations of hydrodynamics with gravitatilon.
S i arue that" time -mothods have been developed most notbably in the
theory of pulsating stawb,. Hoirever-. such meothods vere usually

ina Lgrangian foraul~at idn _of t he equatiorm which we heire been'
unyn-ilinZ to adopt in- view of- the, fact that magnetic and angular
moment~um problems can only be treated in Eulerian fýorm.-

ehhra~bre this vor!k is almost unique in developing numorical
meothods gox' the equations ofT hydrodynamics Vith arovitation in
A;,Ioi-an form,



1 t ',,a 's koun d that a fizite dif~nca~proximation
sudh equati'ont coui-ld be satisý-fttoy. Vrprovided-.

(a) sjpacýý'ervtes wer-6 c eIulatd uyith sufficient. aercurcy
ueualy y ~ r 6point x'",rm Ice,

(b), ý at'cce -§tinetiov. aes dt-awn bettween motion of the
physýica1 gtw and motioa oi the coorditates mash (through
-the addi'tcdon of eztrea 1termr to tho ociuations)±,

(C) 'aa ite(ative b roceedure -uas, used to advance -in-L t i ne (-dikoect
advadces. i.n ti-me were

(d) the, c P Icu Iat ioz n as not eCt enado d as P- single-atage beyond q.
free "Tail? time detertine 6. by the ilnitia. e ntrpal dens~ity ok
the gals cloud.

jThe adequacy of the. tumerical Esolutions wq.rIe abecked Por
iautertal conzistency by:,

~(a) variation of the lornGth ot space and time otepo

(b) ;ntewboipaxrisdA, of tA iffer'ott fin-ite di~eeece adhemes6

(a) compnarison with certain an~alyt-ic zolutions (3linear ikav'e- -?ow)
of -the no4;P-ixteak, troblpnm.

TLhe accuracy 0' thbuio a ound to bd good using aEvil th~ese
muethods and iterad~reeiaent, o2 bett~er -than '10 per cen,-t we's
obtaluned. It -Oas found: that 'intoga 0~t hc hdcmol

boen used with thespe meih-ods ovk-rý-6sbiiated accuracy i-tles-s-
7 f intorpwl-ed ver-ýj carefully.

T hese simple nuimerida1 P- oceedurers i-ere found "%'oo
unreliable after the olapte ok a fte~e fall time detei'mined by
the initial cezztral.-density. Calculations, could not 'be taken
beyond this point. Tito lines of eintry-*were then open.
t ither a nou numLieriscal method had to -be round or aaal~tical
methods mi&4t, be uged as guides. V'Qr the yurpooae of this
-report the second m~ethod irzo used. tkterefoi'e the later' stage~t
of our-, star foriAetion theory become cualitative rather than

"qatta ive. Varous numuerical devices. vere of course triod
but, most vore 2oua& to be of the na~ture of palliatives rather
than solutions in v~iev ofC the fact t:4at at the free fall tiMe
a physieal "cainularity" ought to appear. Hoirever, a new
method oT numerical approzah dild ultimately appo~r. As -thi5i
is in the course of investigation to'doter.-Anq its value iit-
wtlil not be discussed further in this reyort Oxcept to say
t~xat the methoda offer hope of a way i~n vhi'aIv :h 1 SingtOlariby"

raey be izvoidod.



9flie colbap oj SaG C louids, of- all. tylie's follloYe'd a
~ctl.~matt~emn. Codling. through the, exrci-tAion -of

6B m w, a~.' ! 6 ras 6nsid;-e exde Ath~e, st ak of, thi
I~orkr it ',as the domiý:hant co oiinS-,pp~oqess thougl p. rqieently

diso-eaed ,c-W.Lng prod-ead dependt~nt ,o4, omic oxtygen hais

~frn ntho teR deratue. --anze0~ s~ O0 ~ it

ýis th3.3 toke ature %.I~nge fic ib of rielevance, ih thi's

Because of theý chataitev: of the cqoolijng processez the-
early place of collapse - Phase I is ,. Cooling, dominated.

tleand the cnrLrgoso h lutbcyO
:Lsothrnal~.- A. linear vare velocity fi&Ji~se u na

thee3o~d-cnt~. uring thit Ipha~e the inibial density
ditrIbution of~ the gams cloud ir hardly altered.

'Ueatiin' ok'the -cloud has little eftect oh_ the, beh~.vioui-
of the centrýal -0 awt of the -gas cloud. Reating ýby cosm ,ic
rays, (go-, example) uiill only saffect the inoiion of. the, oirter
pe. tt ol" Iiai Saz cloud by setting up 4-n, exrpansion in the
outer region of tVýhe'g &;sejud. The 6zpansion is usually
neglilGible- in mscivb (106m) gas cloutýds and is often
*later' revem ad butr can build, up substantially in rmall &~s

The rate at 'vhidh- c6llapse, prýoceeds is- determined, by
reductin po'essure inradient welative to the gravitational
Rore.,Clar~ly the more aearly flsee fall Condlitions, are

appros'ched the gaster central condens'ation can take place.
In, all the mode.Is considered the3a prossure forec ware- quickly
reduced to. less than, 10 perý ed"Ut ýo: t he gavittiohal :Corces
-et the dentre of the gas aloud. As theOouter boundary of
the gas cloud. wsa reached the-initial values of density and'
-terpew~twre were lass disturbed as the cooling rate falls
rapidly as density -and tepr r tzdt er'o* We now.
have a situation uhich gives a rudimentary form of

krsgmentation through dependeace oft the cooling rate on
deasity and temyeraturea distribution. This form is hiddom
if hoinologouz collkpse of a unigorm gas cloud is donsideredK as, hcs beezz usual hitherto.

Aftcar Phase I has ended, 'Phase 11~ begins -a stage in
%rhieh centravl co-".donzation builda up while tho cooling
maintaia ai~ost ;*oterzual condition'c by being eaequate -to
remfte any Lmpressioiial heating. D~uring Phase Ii the
central doenity builds up isothermally. ftoards thean
og this phase the centtal temperature begins to rise sloiwly.



iso- eons'derable interest-i telecS
It '-was Ofound thJt U%'inG YhaSO 11 bctUrlbatiionr s rew-. Large
pertui~bat.iozi of density grow at a "ebar copparable vith' that
of the centrial dondensation bo that under such circlumatances
the original cloud aould bie euvisaged aa breaking into
se-eral suubcloudr;# each collapaoing, on its, own. The ~grouth of
small denzity p'ru,_baipione was partiscularly itr'esting. it
was fqý.umd, that paa'ticu3s.ar -conditions ofr growth wer'e neceasary.
F'or-Oxampie a perturbati~onmear the outside of the cloud
smoothed out 'and did rot groiy uhile Perturbation near the
cloud' centz~e Srew and Jasualiy, gave an iAndication that several
donsity maxima adtuld - rooult ,:rom the I inzitial perturbaition
(theý nzvnber of dtsitnl ý- n~izý,A haio not yet been worked out in
detail). 1-1, became clearý Prom tuha nuinericali studies *bhatu
the conditiono of perturbatior. grov",%, could ibd more readily'
dstablieh'ed than b~r analytical p.'ro.1vedures in' limiting casoB.fPot urbet 1ons urill onl! grir provided the 'eobdiidoi~s of -fovae
Tield and velocity g~dient are correct. The torte field
haa to increase ou-,uard0- in associati-on with a negative
vplovity gradient (remembering thcvt the ve3,ocit;ý is negative
i.o. 'di3-ertad 'eGovar~s the centre)o 19 the velocity gpadient
werv positive, and tite foroce .field decreased outiraids then no
z.rovith of perttrbations could be obtained. The S4_re of the
reion 0.1 the sas cloud that could be ..-'fected by perturbations

41~wa thez~egore dotermined by the position of-. the mazi:*mum invard
velocý,Ity which was in tuirn afecated by the density distribution.
Thenaxmum of inifard vdld4city moved toweards the boundary as zthe

density distribution beake e latter. In general one can-say
that norturbdtioa could be ýeffective out to, MR6 ihere Rl is
the radius of the cloud.

Phase 11 is ooved when th,ý gas cloud bý.-omes opaque to
the cooling radiatbion. Phase III of th~e c6li apse concerns
the girst opaque phase of collapse, Once the cloud becomes
opaque the gas cloud no longer 0ool8,8o that the temperaturei I begins to rise a~aiu An the centrdl p~rt of the gas cloud*

Howeerthee i nodaneseat irs ofa halt to the collapse
since gravity contr6ls the motion in the central regions of
the cloud*' In Phaseý III the numerical calculation breaks
-down irrepairably. Again, this is not an disastrous as it
miight aeom at tirst sight. Since the gas cloud id not
'losing energy one may suppose that the cloud is adiabatic.
Since the central regions are collapsing in linear wave flow
we eon uso -the appropriate analytical~solutions kor~adibatic linear4

wave fIiu.,(The chockiug of numerical solutions against the an-
alytcallinpar wave solutions provided considerable incentive

to invrdatigato these flows. ,As a result meany solutions are
knovn and are of tho very greatest valuo iA extonding and
interpreting the nunerical vork). Using an adiabatic linear
wave flow model the calculation can be carried further foruard
in time.



bo-31avallabliecPY.ý

nT.'a ~o ons 01: t tph e cloquciPl,'
opaci - Uo - . 4

a-rezot quto aiabtiabutouat~.iul t-o :Lose au~ nd so
MC6inaia the 00o1a~e. T1,11 ceprt~xal pceak o2' the dnsity

Oua%; i:1but~ioi, cont iantes 41o erý. a~d. bc coraeo eve - rmoze G eatd
_.: the rnaia body o-0 thae Gars cloud. Again freeentation "s

o,.s a4 ,tte d. Evont-olyoa~t sTui ove al ireconable
Y~itane saale nd"theraoalbecomies irholly P~dabatic.
P-7vge II trmiatesIuha t e ten~eature in the contral

Phape V bgin i~en he yd;-ogea begins to ionize at
abob 0' 11 Colig gelh p-dsplace, in the cate~ of

the £lu trug Vee-gree and 2ree-bound tz'ansitib.no of
hydrdogn an hog h-ionisatioa of hydrogen. Indeed,
the ioia ncZ hydrogen is able to ma.intain the tenkp eratuz'e
at a~bout 10 OX. la conseq~uence aneif col-la-pan is statted i~n
Phase IV. Thin phase -;a aimilar to Phase 11 and tphe results
,,"or Phaae :i a-an be used in Pbaoe IV. Eventually- "atoitic
Uydroge~n cooo1{Inu (in the above seene) becomes 'inadequate and
the 4nalJ Phase Mv similar to Phase III in witered. Durin
tliir phse stellar densities aiid tempezat uxror appropriate to
nualear reactions are encounteV'edd Phaa'e V is short - of the

The aindetal'sof ech hase. ae aiiinariseO. in the ta~ble below.

1 0 .10~ 2.10?

+1 05.10 ~ 2.102

XV 1043.1OT

V 1G%10 4 60 2.40> 5'

Soavoal intoratinA detailsa woergefom ýnbis xorI. At a
tomparau. o:C1 ý rind a 0csioty oR 20 - c9 m tho O'nal2.oot

r 'aý5.pblo o±t uolaeiaG vnCe,o ita oun s0.2' grvit&Veion is
gra. -.Ue 1 4isbov~t the mmao og a Szlizotie elustev.



Ino-&dr tto r-zcLc12 Jta~oc SAT th cen_ 'al hotL~ a.s to

a vc.a na o~ 1032 C 7i 4c L 4 ab out the r.-i a1iaM C 1
mass.

The =ta~ ethcds- ihzlch r~e hx,.e do-veloped s ,. a
hawva enable~d uG, to j'uoti-7,y the! evolult.ioa ca as ti'-e

1nev~:'rom 'P1haze C*S- to Phase III. WO have Lot bee
Oble to 0o110ow th-z ev~onx-t as kar ao- dernsity Op j'
5.noeethis, deeends on a!' LxMaJ.YSi S o4- opac'ity but our ao icn
hizre yrxoccede4L s-afItcienlyU ? t-C MahO the G:ta-'OPoLeion";:
Di-aws -*b Ie. aebehaviour in 'Phae &I ii derkfed f'rom can
LAiabstic modeli and P1h'*ze IV m-ay be cd6rxpared vith Phase It-:.
.Phase, T' iS again base& oa the .ado-abetc model. At -Dresentý

*the porecise details of~ tlae changes betwJeen Phases 11 and ITI,
e± nd IV,, and ITV aad V are not, establýi'shed though the

behavoui- in each Phase is iy-1 establit'hed. it irs hopoed:
thvt the neir numeri cal techniqtxes noiw unrder orsid,)ration
viii complote the unider'ttanding, o:. some of these ~tcs
However,, it, iz fel~t that th~e present evidence support-s the,

C above vieu.

J~3. interr~tellar Line Oýalie~ eest oavda~i86 1i__l

The c-jita~lorje oZi ~ tla line c.-wvale t idts

niow- comi-Jlete. 101ae t !zrtracted faom the litei ature was
p1caced or. a sin4-xe sciale using irclrelationo bet~.eea

* values of dl-feý,ent surve~yz (pvo'rided can overlap of I'Menty
or more starsD eziated betmrean suvvav3). if' no Ovo>r1aD

exi-tedthe xesulits og the surv:'y dwre do mente. but t-h-e
wcighina systcm. psevents the ;.so og vhaae resuttS, in axhy
zt at i st i al ana.ys iz. 4aysurveys gave only mce rsnreiuent s

o--'cc tral intensity. A-grain ea emrairical result could be

The equ;ivaleat u2 '0ths obtained in this way hava a lower
air'nificance than dilre~ct measu~rements.

C ~~~~~The data is maintained as a card fiewihmyb edl
updated. and it it plt.nncd. to place the T41e on an IBM1 1130 type
magnetic disc f'nr eae rf handling. The kiie contains not
only inforihation on Li~irstellar fee~tures on a star by star
basis but also containo5 details oZ stellar characteristics
and other data of xelevcance to the interntellav problem.
Cordination analIysis is theraby facilitatcd.

la~zart c.: thl - o.ý tihe data three pilot

it U~xo~~yascjraed tha'. tLe ~ .absrh.ptioil
i.".i sqt~ce Caw~~~ '. a cs

4~%7h, 1 a



ul'sa Iwaa feu-nd. o-c:a in2 the ocaaozt ±ic
'eflqrs vere A01", e but there as a atý6&in~.-a
tl~ I*et the ~otionuld parsist, even though ditzcan

jef.ectz xyere remored. All inestl.a eaturons ihicht-hed -CTli eqtidtha behaeved. in ca
SimlarlO f5e5hiofl

_(b) An. atto-w-ot rac zi.& -- ee 4f, cintours o," eq~ual
euivaentk vidtlh could bcosrte -,h siky.

Using a soh~to tedroceerilure it veas fýound thet
such contbuza could bt; drzawn'. However, _itj has not
yet, pr~oved possible to pbeck 'the zeality 9:V such

.ont our S

(a) Ali attemp~t za s3 nade to #'Tetigate a pa'edi-tion made
5y 14,22,1U0.y and Soi~ar~ilJli- that a cert'ain z~tructure
eXiSted in te diffuse later'btellar f~atures. The
prediction was not irell congirmed in vietw of the yeaucity

ofobs-r-ation in SoMe caseis, Howevor, surprisin'g
co~relations, were found in that liner. in one structure

group correlatbed bettor with lines of a diffýerent~i
structure group.

These iAtial ez~eriaients demonstrated the use~fulness
o,-; the file and while giving somewhat conflicting resBults ('In
tht t ai eut og (a) and (b) could be argued to be at
triance) show that it wvill be possibie through more crliicaL

anhalyzis to obtaiii useful nwrezu,,_ts. Such Studies are now
In progress.

I.Publications. I~pouel IrM.

4. 1 T h e s e s.best ev ailab~le C P

Two theses hare boon submitted to 16he Universiity of London
Nto satlogy t'he ro uiezents of the Ph.D. degree. Both theses

vere examined and --ound to be acceptable. Th6 external
ezaminers of both theses commended then highly1. The theaes
uere:

M.J. Disney; Dumerica3. Studies of Collapse Processes
in Cosinical Gas Clouds. August 1968.

A.B. Wright; On the Problems of mterstellar Grav'ito-
,Gas Dynazaics. June 19 68.

A further M4.Phil. theses on the Interstellar Line Catalozue
is in thc: course of preparation.



The oiflowlng pa.e2's have beeu "oublished;,

1. -Humerical Methods in Gr 'Yitatioa!l Oo~llase Problems.
Men.~ ~ ~ k ý.S•• ! 301, 19660• -D. H,-.,eally i

2. Prooertieq, of the Inter'E'Gellar Medium.-
= 'Mom.t.So.0. -,e-ge. L• .!,279 1966. D. McNally.

3. Frr4Sentdtio•i and AngBiila Maomentum - a.re they realDroblmms in theories a? ntar fgoimat~ion?
Mem.R.joe,:_Lei e. 2h.,32931966. D. Mc.4ally.

4. lnterstellar o'Molecules.
SAav. Astvpc. Astroph.-,_s, 601-M,1963 D. McNaolly.

5. The Collayse of Tyntorstellar Gas Clouds, M.
An analyticai study.
SMomN~iot.Rastr,.Soc. 4!LO,3!9,968. M.J.Disney, D.McNally

IThe follouing papers a"e in preparation:

6, Th6 Collapse of intorstellar Gas Clouds, III. Numerical Methods,.
D. oOrspi •M.j,.D-isney , D. MclqalyA. E.Wright.

7. The Collapse 9o Intersteollr Goas. ,9ouds, IV.
A thoo-y oT star formation.

SMJ. Dioney, D.McNa~liy A.E. Wright.
8. Strncture among the Interstellar Difmuse Festureso

-D.McNlly, y'd.. Somerville.

It. is hoped to submit 6 and 7 to the Royal Autronomical Society
Clon.'iiot.) and 8 to The Observatory. In addition it is proposed
to publiAh teblcs of model gas cloud evolution as a-Publication
of the University of London Observatozy.

2. AcknoiTledgemen.t.

Without the support of the OUR Contract this work could
not have been carried to the present stage of a plausible
theory of star formation. It is a particular pleasure to
record our gratitude for this Contract and the happy an&
cordil relations uith ONR daring the period of its validity.


